Abstract. Consider an operator T : X(µ) → Y (µ) between Banach function spaces having adequate order continuity and Fatou properties. Assume that T can be factorized through a Banach space as T = S • R, where R and the adjoint of S are p-th power and q-th power factorable, respectively. Then a canonical factorization scheme can be given for T . We show that it provides a tool for analyzing T that becomes specially useful for the case of kernel operators. In particular, we show that this square factorization scheme for T is equivalent to some inequalities for the bilinear form defined by T . Kernel operators are studied from this point of view.
Introduction
The class of p-th power factorable operators has shown to be a convenient tool for analyzing certain factorization properties of operators between Banach function spaces (see Chapter 5 in [9] ). For instance, relevant operators coming from the Fourier analysis as convolution operators and the Fourier transform are examples of such kind of linear maps (see Chapter 7 in [9] ). Essentially, this class is defined by an extension property that allows to factorize an operator T : X(μ) → Y (μ) between two Banach function spaces through the p-th power X(μ) [p] of X(μ). Interesting properties of linear maps satisfying such requirement can be proved by means of this factorization scheme and its characterizations via spaces of p-integrable functions with respect to a vector measure.
In this paper we use this technique to provide some factorization diagrams for kernel operators. In order to do that, it is shown to be necessary to develop the duality theory of p-th power factorable operators. We show in 14 O. Galdames Bravo and E. A. Sánchez Pérez IEOT Sect. 2 some basic definitions and some examples and results on p-th power factorable kernel operators that can be obtained using the duality formula for p-th powers of Banach function spaces. Section 3 is devoted to present our main factorization theorem for operators satisfying some p-th power and q-th power factorability properties for T and for its adjoint operator T * , respectively. This result (Theorem 3.5) involves also the spaces of p-integrable functions with respect to a vector measure. Although the natural setting that we work in are Banach function spaces over finite measure, we show also in this section that our results can be applied in the case of σ-finite measure spaces. Some examples and applications are also given. Finally, in Sect. 4 we provide the factorization schemes for kernel operators that can be obtained using this technique.
Preliminaries and Basic Results
Let (Ω, Σ, μ) be a finite measure space. If p is a positive extended real number, we write p for the real number satisfying 1/p + 1/p = 1. A Banach function space X(μ) over μ (B.f.s. for short) is an ideal of the space of (equivalence classes of) measurable functions L 0 (μ) endowed with a complete norm that is compatible with the μ-a.e. order and such that We say that a measurable function f is m-integrable if f ∈ L 1 (| m, x |) for all x ∈ E * and for every A ∈ Σ there exists a unique vector x 0 ∈ E such that x 0 , x = A f d m, x for all x ∈ E * ; in this case the notation A f dm := x 0 is used. Let λ be a Rybakov measure for m. The space of (equivalence classes of) m-integrable functions is denoted by L 1 (m), which is a Banach function space over λ with the norm
fdm is always well defined and continuous.
A Banach function space X(μ) is order continuous if for every decreasing sequence (f n ) n ⊂ X(μ), f n ≥ 0, such that f n ↓ 0 we have that f n ↓ 0. X(μ) has the Fatou property if for every increasing sequence (f n ) n ⊂ X(μ) such that f n ↑ f and sup n f n < ∞, one has f ∈ X(μ) and lim n f n = f . The Banach space of all integral functionals on X(μ) is the Köthe dual space and is denoted by X(μ) . The topological dual is denoted by X(μ) * . In [8, pp. 29-30] we can find the following characterizations: X(μ) is order
